Usually M is a point and X the field of the displacement vector X(M,t) from a reference configuration (Lagrange). But sometimes the element M has to be considered -say-as the schematization of a rigid body (micropolar continuum). The field X is then the field X(t) generated not only by a displacement vector but also by an orthogonal tensor which gives the orientation of the rigid bodies. As it is well known, one may recover X(t) from the "velocity" field U (Euler) of the U(M,t) which defines the "velocity" of the element M.
Mechanical interactions
The most natural way to define mechanical actions on (9) and (11) show that s remains constant, equation (12) gives the full constitutive equations. 
